Document made available under the 
Patent Cooperation Treaty (PCT) 



International application number: PCT/GB05/000090 
International filing date: 11 January 2005 (11.01.2005) 

Document type: Certified copy of priority document 

Document details: Country/Office: GB 

Number: 0402187.9 

Filing date: 31 January 2004 (31.01.2004) 

Date of receipt at the International Bureau: 09 February 2005 (09.02.2005) 

Remark: Priority document submitted or transmitted to the International Bureau in 
compliance with Rule 17.1(a) or (b) 




World Intellectual Property Organization (WIPO) - Geneva, Switzerland 
Organisation Mondiale de la Propriete Intellectuelle (OMP1) - Geneve, Suisse 





The Patent Office 
Concept House 



Cardiff Road 
Newport 



South Wales 
NP10 8QQ 



I, the undersigned, being an officer duly authorised in accordance with Section 74(1) and (4) 
of the Deregulation & Contracting Out Act 1994, to sign and issue certificates on behalf of the 
Comptroller-General, hereby certify that annexed hereto is a true copy of the documents as 
originally filed in connection with the patent application identified therein. 



In accordance with the Patents (Companies Re-registration) Rules 1982, if a company named 
in this certificate and any accompanying documents has re-registered under the Companies Act 
1980 with the same name as that with which it was registered immediately before re- 
registration save for the substitution as, or inclusion as, the last part of the name of the words 
"public limited company" or their equivalents in Welsh, references to the name of the company 
in this certificate and any accompanying documents shall be treated as references to the name 
with which it is so re-registered. 

In accordance with the rules, the words "public limited company" may be replaced by p.Lc. , 
pic, P.L.C. or PLC. 

Re-registration under the Companies Act does not constitute a new legal entity but merely 
subjects the company to certain additional company law rules. 




Dated 24 January 2005 



Signed 




An Executive Agency of the Department of Trade and Industry 




Patents Act 197*7 
(Rule 16) 



Request _ 

(See the notes on the back of this form. You can also get 
an explanatory leaflet from the Patent Office to help 
you fill in this form) 



1 . Your reference 



THE PATEN I OFFICE 
A 

3 1 JAN. 2004 



NEWPORT 



tj 
I J 



P01/770C 0.0fc£lffil&9 CHEQUE 



7T 



The Patent Office 

Concept House 
Cardiff Road 
Newport 
South Wales 
NP10 800 



2. Patent application number 

(The Patent Office will fill in this part) 



0402187.9 



3 . Full name, address and postcode of the or of 
each applicant (underline all surnames) 



Patents ADP number (if you know it) 

If the applicant is a corporate body, give the 
country/state of its incorporation 



Tyco Electronics Raychem NV 
Telecom Outside Plant 
Diestsesteenweg, 692 
B-3010Kessel-lo ■ 
Belgium o1u0v5 l 



93^ 



Belgium 



3 1 JAN 2804 



4. Title of the invention 



A CRIMP FOR AN OPTICAL CABLE CONNECTOR 



5. Name of your agent (if you Jiave one) 



ERIC POTTER CLARKSON 
PARK VIEW HOUSE 
"Address for service" in the United Kingdom 58 THE ROPEWALK 
to which all correspondence should be sent NOTTINGHAM 
(including the postcode) NG1 5DD 



Patents ADP number (if you know it) 



1305010 



If you are declaring priority from one or more Country 
earlier patent applications, give the country 
and the date of filing of the or of each of these 
earlier applications and (if you know it) the or 
each application number 



Priority application number 
(if you know it) 



Date of filing 
(day /month /year) 



7. If this application is divided or otherwise 
derived from an earlier UK application, give 
the number and the riling date of the earlier 
application 

8. Is a statement of inventorship and of right to 
grantof a patent required in support of this 
request? (Answer 'Yes' if: 



Number of earlier application 



Date of filing 
(day / motith /year) 



YES 



a) any applicant named in part 3 is not an inventor; or 

b) there is an inventor who is not named as an 
applicant, or * 

c) any named applicant is a corporate body. 
See note (d)) 



Patents Form 1/77 



Patents Form 1/77 

9. Enter the number of sheets for any of the 
following items you are filing with this form. 
Do not count copies of the same document ■ 

Continuation sheets of this form 



Description 


9 . 




Claims (s) 


2 




Abstract 


1 


Drawing^ 




• 


10, If you are also filing in any of the following, 
state how many against each item. 






Priority Documents 


0 




Translations of priority documents 


0 




Statement of inventorship and right 
to grant of a patent (Patents Form 7/77) 


NO 




Request for preliminary examination 
and search (Patents Form 9/77) 


YES 




Request for substantive examination 
(Patents Form 10/77) 


NO 




Any other documents 

(please specify) 






11. 


I/We request the grant of a patent on the basis of this application. 

Signature £ f-V^ Date 

ERIC POTTER CLARKSON 30 January 2004 


12. Name and daytime telephone number of 

person to contact in the United Kingdom 


0115 9552211 



Wjirnirii? 

After an application for a patent has been filed, the Comptroller of the Patent Office will consider whether publication 
or communication of the invention should be prohibited or restricted under Section 22 of the Patents Act 1 977. You 
will be informed if it is necessary to prohibit or restrict your invention in this way. Furthermore, if you live in the 
United Kingdom, Section 23 of the Patents Act 1977 stops you from applying for apatent abroad without first getting 
written permission from the Patent Office unless an application has been filed at least 6 weeks beforehand m the 
United Kingdom for a patent for the same invention and either no direction prohibiting publication or communication 
has been given, or any such direction has been revoked 

N^otes 

a) If you need help to fill in this form or you have any questions, please contact the Patent Office on 01645 500505. 

b) Write your answers in capital letters using black ink or you may type them. 

c) If there is not enough space for all the relevant details on any part of this form, please continue on a separate 
sheet of paper and write "see continuation sheet" in the relevant part(s). Any continuation sheet should be 
attached to this form. 

d) If you have aiiswered 'Yes' Patents Form 7/77 will need to be filed 

e) Once you have filled in the form you must remember to sign and date it. 

f) For details of the fee and ways to pa)> please contact the Patent Office. 



Patents Form. 1/77 




A CRIMP FOR AN OPTICAL CABLE CONNECTOR 

This invention relates to a crimp for an optical cable connector. 

5 There are numerous designs of connectors for optical cables. 

Many such designs were developed for use in indoor environments. 

In the field of optical cable installations, however, there is a frequent need 
10 to connect cables in so-called "outside plant" (OSP) applications. Typically 
the cables, and the connectors secured thereto, used in OSP applications 
must withstand high pull forces caused by eg. environmental influences 
such as wind, snow and other forms of precipitation. Despite this 
requirement, for various reasons it is often impossible to avoid using the 
15 indoor connector designs in OSP applications. 

One form of known indoor cable connector 10 is shown in Figure 1. 

The connector 10 includes a connector body 11 defining a hollow 
20 interior 12. 

A dividing wall (not visible in Figure 1) divides the hollow interior and 
provides support for a rearwardly extending, hollow, cylindrical, metal 
spigot 13. Spigot 13 extends rearwardly from the dividing wall to protrude 
25 via an aperture 14 formed in the end of the connector 10 visible in Figure 1. 

The opposite end 16 of the connector 10 includes connector parts intended 
for mating with other connector components for the purpose of making an 
optical fibre connection. The precise nature of these connector parts is 
30 variable according to the design of connector under consideration. Those 
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skilled in the art will be familiar with the various known connector 
arrangements. - 

In order to secure an optical fibre cable 17 to the connector 10 it is 
necessary to remove a. length of the cable jacket 18 from one end of the 
cable to expose the cable core assembly 19 and the reinforcing fibres 21, 
which latter typically are Kevlar fibres. 

To secure the connector 10 and the cable 17 together it is necessary to insert 
the cable through a cylindrical, crushable, metal crimp 22 that as shown in 
Figure 1 is a parallel-sided, circular hollow cylinder. Typically this step 
occurs before removal of the cable jacket as described above. 

Thereafter the cable core assembly 19 is inserted into the spigot 13 so as to 
make an optically transmitting contact with the remainder of the operative 
components of the connector 10. The Kevlar fibres are then placed around 
the exterior of the spigot 13, and the crimp 22 advanced to trap the Kevlar 
fibres 21 between the interior of crimp 22 and the exterior of spigot 13. 

A final step in the assembly of the connector 10 involves crushing the crimp 
22 (eg. using a crimping tool) onto the exposed part of the spigot 13 and the 
cable jacket 18. 

Following these assembly steps, the connector 10 may be inserted into eg; a 
socket of per se known design. The mating of the connector and socket 
typically will withstand a tensile load applied longitudinally to the cable 17 
of about 40N, before the connector 10 is pulled out of socket. 

A connection of this strength is comfortably adequate when the connector 
10 is used in indoor environments, but. for the reasons stated hereinabove it 



is potentially inadequate when used in OSP applications. 



A solution to this problem proposed in the prior art is to provide, between 
eg. the connector body 1 1 and a location on the cable jacket, a strain 
relieving line or structure. This provides a load transfer path for tensile 
loads that relieves strain on the connector 10. However, this arrangement is 
time-consuming to assemble. Consequently it is seriously disadvantageous, 
for example when an operator has to prepare many tens or hundreds of 
connectors for use in OSP applications. 

Furthermore although it is commonplace for optical cables to be 
pre-terminated with connectors in a factory environment, sometimes it is 
necessary to assemble the connectors onto the cables in situ. In harsh or 
cold weather the need for this activity renders the use of additional, strain- 
relieving bridging components particularly inconvenient. 

According, to the invention there is provided a crimp for an optical cable 
connector, comprising a hollow crimp body that is open at each end and 
comprises, at a first end, a first crushable crimp tube for crimping onto a 
connector; and at a second end a second crushable crimp tube for crimping 
onto a cable, the portion of the crimp between the said ends including a 
recess for engagement by a closure housing. 

The presence of a recess in the body of the crimp permits locating of the 
crimp in eg. a recess or aperture formed in a cabinet or closure housing 
wall, such that at least a portion of the wall engages firmly the recess in the 
crimp body. 

When such a crimp is therefore used to connect a cable to a connector, such 
as connector 10 of Figure 1, and the connector body is engaged as aforesaid 



with such a wall, the vicinity of the connector 10 is isolated from strain 
when a tensile load is applied to the cable, because the strain force transfers 
via the crimp body to the wall. 

5 Since the crimp of the invention may readily be embodied as a one-piece 
component, it provides an economical, quick to install and effective way of 
strengthening optical fibre cable connectors for use in OSP applications. 

In a preferred embodiment of the invention, the respective crimp tubes and 
10 the aforesaid portion therebetween of the crimp are cylindrical. 

This feature makes the crimp of the invention readily manufacturable by 
perse known machining, cold forging, pressing, or sintering techniques. 

15 Conveniently the diameter of the said portion between the crimp tubes is 
greater than that of either crimp tube. 

This allows for good strength of the crimp in the portion that transfers 
tensile loads to the wall of the cabinet or closure housing, while permitting 
20 the crimps to be manufactured in sizes that permit their ready deformation 
using crimping tools. 

The diameter of an optical cable used in OSP applications typically is 
greater than that of a cable used in indoor applications. This is primarily 
25 because the OSP cable includes a thicker cable jacket and more reinforcing 
fibres than the indoor version. * 

The use of a portion of the crimp of greater diameter than the crimp tubes 
permits the accommodation of comparatively large diameter OSP cables in 
30 eg. standard sized apertures in cabinets and closure housings. This avoids a 
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further problem evident in the prior art, of difficulty in accommodating OSP 
cables in the comparatively small apertures available in such housings for 
-indoor cables. 

5 Conveniently the recess is a groove formed in the periphery of the. said 
portion. More particularly the recess extends about the whole periphery of 
the said portion. 

The foregoing features advantageously facilitate manufacture of the crimp 
10 using machine tools. Furthermore, the presence of a peripherally extending 
groove on the outer surface of a cylindrical crimp body means that the 
crimp can be applied to the cable and connector, without concern for its 
orientation. This is because there would.be at least a part of the groove 
available for engagement by the container housing wall regardless of the 
15 angular rotation of the crimp. 

The invention also resides in a crimp as defined hereinabove having an 
optical cable (especially a drop cable) inserted therethrough, the crimp tube 
at the said first end of the crimp being crimped onto the spigot of a 
20 connector so as to retain thereon the reinforcing fibres of the optical cable; 
and the crimp tube at the said second end being crimped onto the exterior of 
the optical cable. 

Additionally the crimp preferably includes a portion of a closure housing 
25 received in the said recess so as to prevent relative movement between the 
crimp and the said closure housing portion. This relieves strain on the 
connector. 

Conveniently the recess lies offset from the longitudinal mid-point of the 
30 crimp body. 
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According to a second aspect of the invention there is provided a method of 
securing an optical cable to a connector comprising the steps of: 

(i) inserting an optical cable through a crimp as defined 
hereinabove so as to protrude at either end thereof; 

(ii) removing the jacket of the optical cable to expose the core and 
reinforcement fibres thereof; 

(iii) inserting the core into a connector spigot; 

(iv) arranging the reinforcing fibres. about the spigot; 

(v) advancing the crimp so that the first crimp tube overlies the 
spigot and the fibres; 

(vi) crimping the first crimp tube onto the spigot so as to retain the 
fibres on the spigot; and, before or after step (vi), 

(vii) crimping the second crimp tube onto the exterior of the cable. 

Optionally the method may include the further step of: 

(viii) inserting the crimp into an aperture of a recess formed in a 
closure housing so that a part of the closure housing engages the recess so 
as to prevent relative movement between the crimp and the closure housing. 

There now follows a description of a preferred embodiment of the 
invention, by way of non-limiting example, with reference being made to 
the accompanying figures in which: 

Figure 1 shows a prior art crimp; 

Figure 2 is a side-elevational, partially longitudinally sectioned view 
of a crimp according to the invention; 

Figure Ijshows schematically how such a .crimp is connectable to a 
per se known connector; and 

Figure 4 shows the crimp of Figures 2 and 3 connected to ji 
connector, and also illustrates schematically the engagement of a wall with 
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a recess defined in the crimp. 

Referring to Figures 2 to 4, there is shown a crimp 30 according to the 
invention. 

Crimp 30 is intended for use with an optical cable connector, especially (but 
not exclusively) an optical drop cable connector. 

Crimp 30 includes a hollow, cylindrical crimp body 31 that is formed eg. by 
machining, pressing, forging or sintering from a metal providing 
appropriate crimp strength and crushability characteristics. 

Any of a range of crushable metals is suitable for use in manufacture of the 
crimp, including but not limited to Brass and other Copper alloys . 

Crimp body 3 1 is open at each end 32, 33 as best seen in Figures 2 and 3 . 



At first end 32 crimp 30 defines a first, hollow, cylindrical, comparatively 
thin-walled crushable crimp tube 34. Crimp tube 34 is intended for 
20 crimping onto a spigot 13 (Figure 3) of a connector 10 which is known per 
se in the prior art. 

At second end 33 crimp 30 defines a second hollow, cylindrical, crushable 
metal crimp tube 36 that is intended for crimping onto the jacket of an 
25 optical fibre cable. 

The portion of crimp 30 lying between ends 32 and 33 includes a recess 37 
that is intended for engagement by a closure housing 38 (Figure 4). 



30 



The portion 39 of the crimp extending between (he crimp tube 34, 
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itself cylindrical. 

The diameter of portion 39 is greater than that of either crimp tube 34, 36. 
In practice the crimp tubes are, as shown by Figure 2, each of generally the 
5 same dimensions as each other. 

- The recess 37 is in the embodiment shown a groove formed in the periphery 
of portion 39. The groove is of rectangular-channel cross-section, and as 
shown by the drawings extends about the whole periphery of the portion 39. 

10 

Groove 37 thus is readily formed by machining the cylindrical portion 39 
using eg. a lathe or comparable tool. 

Recess 37 is offset towards one end of portion 39. This allows for spacing 
15 of the engagement location of the crimp 30 with a closure wall 38 away 
from the vicinity of the connector 10. 

As noted herein, a further advantage of forming the recess 37 as an 
encircling peripheral groove in a cylindrical component is that the crimp 30 
20 may be used without concern for its angular orientation with respect to its 
longitudinal axis. 

Figures 3 and 4 show the use of the crimp 30 to connect a cable such as an 
optical drop cable 17 to a connector 10. 

25 

The cable 17 is prepared in the same way as in the prior art (ie. as shown in 
Figure 1). 

The result of such* preparation is for the core assembly 19 of the cable and 
30 • the reinforcing Kevlar fibres 21 to be exposed a short distance beyond the 
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cut-away cable jacket 18, following threading of the cable through the 
hollow interior of the crimp 30. 

Thereafter it is necessary simply to insert the core assembly 19 into the 
5 spigot 13; arrange the reinforcing fibres 21 about the exterior of the spigot 
13; advance the crimp tube 34 to encircle the spigot and fibres; crush the 
first crimp tube 34 onto the spigot 13; and crush the second crimp tube 36 
onto the cable jacket 18 at a location spaced a short distance away from the 
connector 10. 

10 

Figure 4 shows the crimp and connector assembly following completion of 
. such steps. 

Subsequently the crimp 30 may be located with its recess 37 received in; a 
15 further recess, groove or aperture defined in a wall 38 of eg. a container 
housing or an equipment cabinet. 

Longitudinal strain induced in the cable 17 (as signified by the words "cable 
pull" in Figure 4) is transferred to the wall 38, thereby isolating the vicinity 
20 of the connector 1 0, the spigot 1 3 and first crimp tube 34 from such strain. 

Consequently the crimp of the invention permits the cable 17 to withstand 
very significantly greater tensile forces, without causing detachment of the 
connector 10 from an associated socket, than has been possible using the 
25 prior art arrangements. Pull forces of up to 100-150N can readily be 
resisted. 
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CLAIMS 



1 . A crimp for an optical cable connector, comprising a hollow crimp 
body that is open at each end and comprises, at a first end, a first crushable 
5. crimp tube , for crimping onto a connector; and at a second end a second 
crushable crimp tube for crimping onto a cable, the portion of the crimp 
between the said ends including a recess. for engagement by a closure 
housing. 

10 2. A crimp according to Claim 1 wherein the respective crimp tubes 
and the said portion therebetween are cylindrical. 

3. A crimp according to Claim 2 wherein the diameter of the said 
portion between the crimp tubes is greater than that of either crimp tube. 

15 • 

4. A crimp according to any preceding claim wherein the recess is a 
groove formed in the periphery of the said portion. 

5. A crimp according .to Claim 4 wherein the recess extends about the 
20 whole periphery of the said portion. 

6. A crimp according to any preceding claim having an optical cable 
inserted therethrough, the crimp tube at the said first end of the crimp being 
crimped onto the spigot of a connector so as to retain thereon the 

25 reinforcing fibres of the optical cable; and the crimp tube at the said second 
end being crimped onto the exterior of the optical cable. 

; \ <: ■ 

7. A crimp according to Claim 6 including a portion of a closure 
housing received in the said recess so as to prevent relative movement 

30 between the crimp and the said closure housing portion. 
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8. A crimp according to any preceding claim, wherein the recess lies 
offset from the longitudinal mid-point of the crimp body. 



5 9. A method of securing an optical cable to a connector comprising the 
steps of: 

(i) inserting an optical cable through a crimp according to any 
preceding claim so as to protrude at either end thereof; 

(ii) removing the jacket of the optical cable to expose the core and 
10 reinforcement fibres thereof; 

(iii) inserting the core into a connector spigot; 

(iv) arranging the reinforcing fibres about the spigot; 

(v) advancing the crimp so that the first crimp tube overlies the 

spigot and the fibres; 
15 (vi) crimping the first crimp tube onto the spigot so as to retain,the 

fibres on the spigot; and, before or after step (vi), 

(vii) crimping the second crimp tube onto the exterior of the cable. 

10. A method according to Claim 9 including the further step of: 

20 (viii) inserting the crimp into an aperture of a recess formed in a 

closure housing so that a part of the closure housing engages the recess so 
as to prevent relative movement between the crimp and the closure housing. 

11. A crimp generally as herein described, with reference to and/or as 
25 illustrated in accompanying Figures 2 to 4. 

12. A method generally as herein described, with reference to and/or as 
illustrated in accompanying Figures 2 to 4. 
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ABSTRACT 

A CRIMP FOR AN OPTICAL CABLE CONNECTOR 



A crimp (30) comprises a hollow crimp body (31) that is open at each end 
5 (32, 33) and includes, at a first end (32), a first crushable crimp tube (34) for 
crimping onto a connector; and at a second end (33) a second crushable 
crimp tube (36) for crimping onto a cable, the portion (39) of the crimp 
between the said ends including a recess (37) for, engagement by a closure 
housing (38). 



(Figure 3) 
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Figure 1 (Prior Art) 
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Figure 2 



3/4 




Figure 3 



Best Available Copy 



4/4 




Figure 4 



